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Course Syllabus

Principles of Chemistry II

CHEM 121

I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 121

C.
Course Title:

Principles of Chemistry II

D.
Credits:


4

E.
Clock Hours/Week:

3 hours lecture, 3 hours laboratory

F.
Overlays


None

G.
Prerequisites:

CHEM120

II.  Course Description

A. Catalog Description:

The second of two semesters of a standard general chemistry sequence.  Topics include solids and liquids, solutions and solubility, kinetics, equilibrium, acids and bases, spontaneity and free energy, electrochemistry and nuclear chemistry. The chemistry laboratory work is introductory in nature and follows several of the lecture topics.  Qualitative analysis is included as part of the laboratory experience.  Fulfills General Education lab science requirement.

B. Comprehensive Description:

This course emphasizes the use of critical thinking, logic, observation, and problem solving skills.  A fair amount of calculations will be expected of the students.  The laboratory segment of the course builds upon the techniques learned in CHEM120.  Safety and proper handling of chemicals are stressed throughout the laboratory portion of this course.

The content of this course relates to standards of the Interstate New Teacher Assessment and Support Consortium (INTASC) Standards.  The course addresses Unit Standard One: Subject Matter- “The teacher understands the central concepts, tools of inquiry, and structures of the discipline(s) he or she teaches and can create learning experiences that make these aspects of the subject matter meaningful for students.”

Pennsylvania Department of Education (PDE) Standards related to this course include:

I.A.  Basic principles of mathematics and physics as they relate to chemistry, including:

· physical parameters, units and dimensional analysis

· states of matter

I.B.  Applications of chemistry to:

· the life sciences
I.C.  Atomic theory, including:

· nuclear chemistry
I.D.  Chemical concepts, including:

· chemical reactions and stoichiometry

· mixtures, solutions, solubility

I.G.  Thermodynamics and kinetics of chemical reactions including:

· laws of thermodynamics

· chemical equilibrium

· electrochemistry 

· chemical kinetics 

I.H.  Extensive laboratory activities including:

· reinforcement or extension of chemical theory

· experimental design, data collection, analysis and interpretation

· methods of preparation, use, storage and disposal of reagents conforming to state 

  and federal regulations

· laboratory safety

I.I.  Historical and contemporary issues including:

· safety of household products 

Components of this course are used to fulfill parts of the National Science Teachers Association (NSTA) Standards 1.0 Content, 2.0 Nature of Science, and 3.0 Inquiry.

 

III.
Exposition

A. Objectives:

Upon completion of the course, students will be able to do the following:

1.
Demonstrate an understanding of basic properties of liquids and solids.

2. Calculate different solution concentration units.

3. Describe and perform calculations for colligative properties.

4. Demonstrate an understanding of factors that influence reaction rates and interpret simple rate laws.

5. Demonstrate an understanding of factors that influence chemical equilibrium and perform equilibrium calculations.

6. Perform pH calculations for acids, bases, titrations and buffer systems.

7. Use the solubility product constant to calculate ion concentration and/or to predict precipitation reactions.

8. Demonstrate an understanding of the relationships between entropy, free energy, spontaneity, and the equilibrium constant.

9. Balance and perform calculations of oxidation-reduction reactions.

10. Demonstrate an understanding of basic concepts in nuclear chemistry.

11. Apply concepts learned in lecture to the laboratory.

B. Activities and Requirements:

1. Lecture material will present properties of liquids and solids including intermolecular forces, simple unit cells, and phase diagrams.  Students will be assessed on III.A.1 through quizzes and examinations.

2. Lecture material will show students how to calculate solution concentration using different units.  Students will be assessed on III.A.2 through quizzes and examinations.

3. Lecture material will show students how to perform various colligative property calculations.  Students will be assessed on III.A.3 through quizzes, examinations and laboratory work.

4. Lecture material will introduce students to simple reaction kinetics.  Students will be assessed on III.A.4 through quizzes and examinations.

5. Lecture material and laboratory activities will illustrate how chemical equilibrium is affected by different variables.  Students will be assessed on III.A.5 through quizzes, examinations and laboratory work.

6. Lecture material will present acid base related calculations.  Students will also perform use acids and bases in the laboratory.  Students will be assessed on III.A.6 through quizzes, examinations, and laboratory reports.

7. Lecture material will show students how to use the solubility product constants. Students will be assessed on III.A.7 through quizzes and examinations.

8. Lecture material will describe the relationships between entropy, free energy, spontaneity of reaction and the equilibrium constant.  Students will be assessed on III.A.8 through quizzes and examinations.

9. Lecture material will show students how to balance oxidation-reduction reactions and perform related calculations of red-ox reactions.  Students will be assessed on III.A.9 through quizzes and examinations.

10. Lecture material will introduce students to basic concepts in nuclear chemistry. Students will be assessed on III.A.10 through quizzes and examinations.

11. Laboratory activities will require students to apply lecture concepts to their experiments. Students will be assessed on III.A.11 through laboratory work and reports.

C. Major Units and Time Allotted:

1.
Lecture Units

The following units are representative of but not limited to the information to be covered.

a.
Liquids and Solids 
(4 hours)

b.
Solutions 
(4 hours)

c.
Rates of Reactions
(4 hours)

d.
Chemical Equilibrium
(5 hours)

e.
Acids and Bases 
(5 hours)

f.
Acid-Base Equilibria          
(6 hours)

g.
Solubility and Complex-Ion Equilibria 
(5 hours)

h.
Thermodaynamics and Equilibrium
(4 hours)

i.
Electrochemistry 
(5 hours)

j.
Nuclear Chemistry
(3 hours)

2.   Laboratory Units

Fourteen weeks of laboratory instruction will be provided during which the following techniques, concepts and skills will be taught. Specific reactions and experiments may vary with instructor.  Some laboratory experiments will be inquiry-based in presentation.  Laboratory topics will generally follow the lecture topics and may include the following:

a.
Safety precautions and procedures in the laboratory

b.
Qualitative Analysis

c.
Colligative Properties

d.
Spectrophotometry

e.
Acid-Base reactions

f.
Chemical equilibrium reactions

g.
Oxidation-Reduction reactions

h.
Solubility reactions

i.
Simple kinetics investigation

D. Materials and Bibliography:

1.
Suggested textbooks:
Ebbing, D. D. and Gammon, S. D., General Chemistry, 7th ed., Houghton-Mifflin: Boston, MA, 2002.  (or an equivalent general chemistry textbook)

Neidig, H. A. (editor), ModularLaboratory Program in Chemistry, Thomson Learning: Pacific Grove, CA, 2003. (or an equivalent laboratory manual)


2.
Bibliographic support:



Books

Bauer, R. C., Birk, J. P., Sawyer, D. J., Laboratory Inquiry in Chemistry, Brooks/Cole: Pacific Grove, CA, 2001.

Brown, T. L., LeMay, H. E., Bursten, B. E., Burdge, J. R. Chemistry The Central 

Science, 9th ed., Pearson Education: Upper Saddle River, New Jersey, 2003.

Hill, J. W., Petrucci, R. H., General Chemistry An Integrated Approach, 2nd ed., Prentice Hall: Upper Saddle River, New Jersey, 1999.

King, G. B., Caldwell, W. E., Epstein, L., Semimicro Qualitative Analysis, Wadsworth:Belmont, CA, 1986.

Snyder, C. H., The Extraordinary Chemistry of Ordinary Things, 3rd ed., Wiley: New York, 1998.


Handbooks
CRC Handbook of Chemistry and Physics, 1993.

IV.
Standards:

Grades will be awarded in a manner consistent with University policy, and will be based upon student demonstration of a mastery of the course material through a combination of examinations, quizzes, laboratory work and reports.

V.
Rationale and Impact:

A. Reason for Proposal:

The syllabus is being revised to reflect standards of a variety of accrediting agencies including PDE and NCATE.   It is also being revised to reflect the updated format for syllabi set by the University Curriculum Committee.  This course is required for all Natural and Health Sciences majors including but not limited to: Chemistry, Biology, Biology/Chemistry, Health Science, Secondary Education – all sciences, Co-op Engineering, and Applied Geology.   Other students may take CHEM121 in order to fulfill a General Education Science requirement or as an elective if they meet the CHEM120 pre-requisite.

B. Students Permitted in Course:

Students who have successfully completed CHEM120 are permitted to enroll in CHEM121.

C. Effect on Existing Academic Programs or Departments:

The revisions do not significantly affect existing academic programs or departments.

VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

No additional costs beyond normal yearly laboratory costs will be incurred.

B.
Expected Frequency and Rotation:
The course will be offered at least once during the academic year, preferably the Spring semester.

VII.
Date Approved by University President:

______________________________


___________

Signature of the President
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